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43 #4EF9D<;4J<S @B?B>4: A4;A4K9A<9, D9:<@O < CD<@9AS9@B9 B5BDG8B64A<9. 
44 �EFBKA<>< 6B8BEA45:9A<S. &<CO 6B8B;45BDAOI EBBDG:9A<=, CD<@9AS9@O9 8?S CB84K< 6B8O A4 H9D@4I.  
45 &<CO 6B8BA4CBDAOI EBBDG:9A<=. "CD989?9A<9 6OEBFO D4ECB?B:9A<S 6B8BA4CBDAB7B 54>4. 
46 'EFDB=EF6B 6B8BCDB6B84 A4 H9D@4I. "CD989?9A<9 8<4@9FD4 FDG5. 
47 �6FBCB<?>< 8?S �$%, E6<A9= < CF<JO. 
48 &<CO 46FBCB<?B>. "5BDG8B64A<9 8?S CB9A<S E>BF4 A4 C4EF5<M4I. 
49 !4EBEO < 6B8BCB8N9@A<><. 
50 &<CO 6B8BCDB6B8AOI E9F9=. 
51  9I4A<;4J<S EFD<:>< < >GC4A<S B69J 
52 "5BDG8B64A<9 @9I4A<;<DB64AAOI EFD<74?PAOI CGA>FB6 
53 "5BDG8B64A<9 8?S @9I4A<;4J<< >GC4A<S B69J 

54 "D74A<;4J<BAAO9 HBD@O F9IA<K9E>B7B B5E?G:<64A<S B5BDG8B64A<S 8?S :<6BFAB6B8EF64. 
55 %D98EF64 8?S F9IA<K9E>B7B B5E?G:<64A<S B5BDG8B64A<S H9D@ (>B@C?9>EB6).  
56 "EB59AABEF< @9I4A<;4J<< @4?OI H9D@. 
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6.1. $9>B@9A8G9@4O ?<F9D4FGD4 
 

6.1.1. "EAB6A4O ?<F9D4FGD4 

�6B>@, =а76а=89, <9AB> 878а=8S, 878аB9;PAB6>, 7>8 878а=8S �>;
8G9AB6> 

 9I4A<;4J<S < F9IAB?B7<S :<6BFAB6B8EF64/�.�. �<DE4AB6, �.!.  GDGE<8;9, �.(. !9>D4L96<K < 8D. 3
 .: �B?BE%, 2007. 3 584E <?.- ('K95A<>< < GK95. #BEB5<S 8?S EFG89AFB6 6OEL. GK95.. ;446989A<=) 15 

%9?PE>BIB;S=EF69AA4S F9IA<>4 < F9IAB?B7<</ �.�. %C<JOA, �.!. "D?B6, �.�. �SM9A>B < 8D.; CB8 D98. 
�.�. %C<JOA4 3  .: �B?BE%, 2006- 647 E. <?.- ('K95A<>< < GK95. #BEB5<S 8?S EFG89AFB6 6OEL. GK95.. 
;446989A<= 
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 �)�!���*�3 � ��&" �&���*�3 &�)!"�"��+�%��) #$"*�%%"� � 
���"&!"�"�%&�� / !.�. %FDG:><A, �.�. 3L<A, �.�.  4KA96, #.!. )BD96, �.!. %ѐ@B6, %.�. 
�4=><A .4 #9A;4 : $�" #�%)�, 2014.: http://rucont.ru/efd/275837 

 

�<6BFAB6B8K9E><9 @4L<AO (ECD46BKAB9 CBEB5<9 8?S >GDEB6B7B < 8<C?B@AB7B CDB9>F<DB64A<S CB 
@9I4A<;4J<< :<6BFAB6B8EF64) / �.�. #4FDGL96, �.!. �B;?B6, �.�. &RIF<A .4 2011.: 

http://rucont.ru/efd/144986 

 

!B6<>B6, �.�.  9I4A<;4J<S < 46FB@4F<;4J<S :<6BFAB6B8EF64 / �.�. 'EC9AE>4S, �.�. 3A;<A4, �.�. 
 <L4A<A, �.�. !B6<>B6 .4 %4@4D4 : $�* %�%)�, 2013.: http://rucont.ru/efd/231886 

 

�B74FODё64 �.�-�.  9I4A<;4J<S H9D@9DE><I IB;S=EF6 [1?9>FDBAAO= D9EGDE]:  9FB8<K9E><9 G>4;4A<S 
8?S E4@BEFBSF9?PAB= D45BFO EFG89AF4@ A4CD46?9A<S CB87BFB6>< 110800.62 �7DB<A:9A9D<S/ 
�B74FODё64 �.�-�., 15;9964 (. ., &B>B64 (. .4 1?9>FDBA. F9>EFB6O9 84AAO9.4 +9D>9EE>: %969DB-
�46>4;E>4S 7BEG84DEF69AA4S 7G@4A<F4DAB-F9IAB?B7<K9E>4S 4>489@<S, 2013.4 28 c.4 $9:<@ 8BEFGC4: 
http://www.bibliocomplectator.ru/book/?id=27203.4 «�����"�" #���&�&"$» 

 

�4;<96 ,. .  9I4A<;4J<S H9D@9DE><I IB;S=EF6 [1?9>FDBAAO= D9EGDE]:  9FB8<K9E><9 G>4;4A<S > 
CD4>F<K9E><@ ;4ASF<S@ EFG89AF4@ A4CD46?9A<S CB87BFB6>< 110800.62 �7DB<A:9A9D<S/ �4;<96 ,. ., 
�B74FODё64 �.�-�., 15;9964 (. .4 1?9>FDBA. F9>EFB6O9 84AAO9.4 +9D>9EE>: %969DB-�46>4;E>4S 
7BEG84DEF69AA4S 7G@4A<F4DAB-F9IAB?B7<K9E>4S 4>489@<S, 2013.4 64 c.4 $9:<@ 8BEFGC4: 
http://www.bibliocomplectator.ru/book/?id=27204.4 «�����"�" #���&�&"$» 
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http://rucont.ru/efd/279712 
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http://rucont.ru/efd/242826 
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E., http://window.edu.ru/resource/563/38563 
 

�;GK9A<9 <;@9?PK<F9?9= >BDA9>?G5A9C?B8B6: ?45BD4FBDAO9 D45BFO / %BEF. : %. . �98<M96, �.�. 
#DBIBDB6, �.�. �DGE9A>B6. - &4@5B6: �;8-6B &4@5. 7BE. F9IA. GA-F4, 2008. - 36 E. 

 

�;GK9A<9 <;@9?PK<F9?9= >BDA9>?G5A9C?B8B6: ?45BD4FBDAO9 D45BFO / %BEF. : %. . �98<M96, �.�. 
#DBIBDB6, �.�. �DGE9A>B6. - &4@5B6: �;8-6B &4@5. 7BE. F9IA. GA-F4, 2008. - 36 E.,  

 

+G7GAB6 �.�.  9I4A<;4J<S :<6BFAB6B8EF64:  9FB8<K9E><9 D9>B@9A84J<< CB <;GK9A<R 8<EJ<C?<AO <  



;484A<S 8?S >BAFDB?PAB= D45BFO < >GDEB6B7B CDB9>F4. -  .:  ��' <@. �.#. �BDSK><A4, 2002. - 29 E., 
http://window.edu.ru/resource/945/45945 
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8D.].4 1?9>FDBA. F9>EFB6O9 84AAO9.4 %F46DBCB?P: %F46DBCB?PE><= 7BEG84DEF69AAO= 47D4DAO= 
GA<69DE<F9F, 2014.4 64 c.4 $9:<@ 8BEFGC4: http://www.bibliocomplectator.ru/book/?id=47342.4 
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�64AB6 �.�. %B6D9@9AAO9 F9IAB?B7<< < F9IA<K9E><9 ED98EF64 CD<7BFB6?9A<S E9A4:4 [1?9>FDBAAO= 
D9EGDE]: 'K95AB9 CBEB5<9/ �64AB6 �.�.4 1?9>FDBA. F9>EFB6O9 84AAO9.4 %F46DBCB?P: %F46DBCB?PE><= 
7BEG84DEF69AAO= 47D4DAO= GA<69DE<F9F, ��$'%, 2014.4 60 c.4 $9:<@ 8BEFGC4: 
http://www.bibliocomplectator.ru/book/?id=47357.4 «�����"�" #���&�&"$», 
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%F46DBCB?PE><= 7BEG84DEF69AAO= 47D4DAO= GA<69DE<F9F, ��$'%, 2014.4 44 c.4 $9:<@ 8BEFGC4: 
http://www.bibliocomplectator.ru/book/?id=47356.4 «�����"�" #���&�&"$», 
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6.3. #9D9K9AP CDB7D4@@AB7B B59EC9K9A<O 

6.3.1. #9D9K9AP CDB7D4@@AB7B B59EC9K9A<O 
"C9D4J<BAA4S E<EF9@4 Microsoft Windows XP Professional Russian 

"C9D4J<BAA4S E<EF9@4 Microsoft Windows 7 Professional Russian  

"C9D4J<BAA4S E<EF9@4 Microsoft Windows 10 Professional Russian 

"H<EAB9 CDB7D4@@AB9 B59EC9K9A<9 Microsoft Office 2010 Standart 
"H<EAB9 CDB7D4@@AB9 B59EC9K9A<9 Microsoft Office 2013 Standart 

"H<EAB9 CDB7D4@@AB9 B59EC9K9A<9 Microsoft Office 2016 Standart 

"H<EAB9 CDB7D4@@AB9 B59EC9K9A<9 OpenOffice 
"H<EAB9 CDB7D4@@AB9 B59EC9K9A<9 LibreOffice 
#DB7D4@@4 8?S D4ECB;A464A<S F9>EF4 ABBYY Fine Reader 11 

#DB7D4@@4 8?S CDBE@BFD4 PDF Foxit Reader 

6.3.2. #9D9K9AP CDBH9EE<BA4?PAOI 54; 84AAOI < <AHBD@4J<BAAOI ECD46BKAOI E<EF9@ 
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#DBH9EE<BA4?PA4S ECD46BKA4S E<EF9@4 «&9IQ>EC9DF» 
"H<J<4?PAO= <AF9DA9F-CBDF4? 54;O 84AAOI CD46B6B= <AHBD@4J<< http://pravo.gov.ru/ 
#BDF4? (989D4?PAOI 7BEG84DEF69AAOI B5D4;B64F9?PAOI EF4A84DFB6 6OEL97B B5D4;B64A<S http://fgosvo.ru/  
#BDF4? "�AHBD@4J<BAAB->B@@GA<>4J<BAAO9 F9IAB?B7<< 6 B5D4;B64A<<" http://www.ict.edu.ru/ 
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4CC4D4F4 8?S EFD<:>< B69J, EF4AB> ;4FBKAB= &�-1, FBK<?B &�-2, @4>9F 1%� 12/200, F9?96<;BD SHARP LS-32 

S7RU-BK, @4>9FO, A47?S8AO9 CBEB5<S, @9FB8<K9E><9 G>4;4A<S, C?4>4FO 

7.8 �45BD4FBD<S F9IAB?B7<K9E>B7B B5BDG8B64A<S 8?S C9D9D45BF>< CDB8G>J<< :<6BFAB6B8EF64 № 3-1278?S 
CDB6989A<S ?45BD4FBDAOI < CD4>F<K9E><I ;4ASF<=, 7DGCCB6OI < <A8<6<8G4?PAOI >BAEG?PF4J<=, F9>GM97B 
>BAFDB?S < CDB@9:GFBKAB= 4FF9EF4J<<, 8?S CDB6989A<S E4@BEFBSF9?PAB= D45BFO EFG89AFB6 
 

7.9 "EA4M9A<9: E9C4D4FBDO-E?<6>BBF89?<F9?<, A4EBE @B?BKAO=, >BCK9A<S, C4EF9D<;4FBD "#�-1, 

C4EF9D<;4J<BAAB-BI?48<F9?PA4S GEF4AB6>4, A47?S8AO9 CBEB5<S, @9FB8<K9E><9 G>4;4A<S, C?4>4FO. 

 

 

 

 

8.  "��%#�+�!�� "�$��"��&��0!"�" #$"*�%%� ��3 ��*  
% "�$�!�+�!!/ � �"� "�!"%&3 � ��"$"�03 � �!�����"� 

 

 8?S E?9COI < E?45B6<8SM<I:  
- ?9>J<< BHBD@?SRFES 6 6<89 Q?9>FDBAAB7B 8B>G@9AF4, 8BEFGCAB7B E CB@BMPR >B@CPRF9D4 EB EC9J<4?<;<DB64AAO@ 
CDB7D4@@AO@ B59EC9K9A<9@;  
- C<EP@9AAO9 ;484A<S 6OCB?ASRFES A4 >B@CPRF9D9 EB EC9J<4?<;<DB64AAO@ CDB7D4@@AO@ B59EC9K9A<9@, <?< @B7GF 
5OFP ;4@9A9AO GEFAO@ BF69FB@;  
- B59EC9K<649FES <A8<6<8G4?PAB9 D46AB@9DAB9 BE69M9A<9 A9 @9A99 300 ?R>E;  
- 8?S 6OCB?A9A<S ;484A<S CD< A9B5IB8<@BEF< CD98BEF46?S9FES G69?<K<64RM99 GEFDB=EF6B; 6B;@B:AB F4>:9 
<ECB?P;B64A<9 EB5EF69AAOI G69?<K<64RM<I GEFDB=EF6;  
- C<EP@9AAO9 ;484A<S BHBD@?SRFES G69?<K9AAO@ LD<HFB@;  
- Q>;4@9A < ;4KёF CDB6B8SFES 6 GEFAB= HBD@9 <?< 6OCB?ASRFES 6 C<EP@9AAB= HBD@9 A4 >B@CPRF9D9.  

 8?S 7?GI<I < E?45BE?OL4M<I:  
- ?9>J<< BHBD@?SRFES 6 6<89 Q?9>FDBAAB7B 8B>G@9AF4, ?<5B CD98BEF46?S9FES ;6G>BGE<?<64RM4S 4CC4D4FGD4 
<A8<6<8G4?PAB7B CB?P;B64A<S;  
- C<EP@9AAO9 ;484A<S 6OCB?ASRFES A4 >B@CPRF9D9 6 C<EP@9AAB= HBD@9; 
- Q>;4@9A < ;4KёF CDB6B8SFES 6 C<EP@9AAB= HBD@9 A4 >B@CPRF9D9; 6B;@B:AB CDB6989A<9 6 HBD@9 F9EF<DB64A<S.  

 8?S ?<J E A4DGL9A<S@< BCBDAB-86<74F9?PAB7B 4CC4D4F4: 
- ?9>J<< BHBD@?SRFES 6 6<89 Q?9>FDBAAB7B 8B>G@9AF4, 8BEFGCAB7B E CB@BMPR >B@CPRF9D4 EB EC9J<4?<;<DB64AAO@ 
CDB7D4@@AO@ B59EC9K9A<9@;  
- C<EP@9AAO9 ;484A<S 6OCB?ASRFES A4 >B@CPRF9D9 EB EC9J<4?<;<DB64AAO@ CDB7D4@@AO@ B59EC9K9A<9@;  
- Q>;4@9A < ;4KёF CDB6B8SFES 6 GEFAB= HBD@9 <?< 6OCB?ASRFES 6 C<EP@9AAB= HBD@9 A4 >B@CPRF9D9.  
#D< A9B5IB8<@BEF< CD98GE@4FD<649FES G69?<K9A<9 6D9@9A< 8?S CB87BFB6>< BF69F4.  
#DBJ98GD4 CDB6989A<S CDB@9:GFBKAB= 4FF9EF4J<< 8?S B5GK4RM<IES GEF4A46?<649FES E GKёFB@ <I <A8<6<8G4?PAOI 
CE<IBH<;<K9E><I BEB59AABEF9=. #DB@9:GFBKA4S 4FF9EF4J<S @B:9F CDB6B8<FPES 6 A9E>B?P>B QF4CB6. 
#D< CDB6989A<< CDBJ98GDO BJ9A<64A<S D9;G?PF4FB6 B5GK9A<S CD98GE@4FD<649FES <ECB?P;B64A<9 F9IA<K9E><I ED98EF6, 
A9B5IB8<@OI 6 E6S;< E <A8<6<8G4?PAO@< BEB59AABEFS@< B5GK4RM<IES. 1F< ED98EF64 @B7GF 5OFP CD98BEF46?9AO 
GA<69DE<F9FB@, <?< @B7GF <ECB?P;B64FPES EB5EF69AAO9 F9IA<K9E><9 ED98EF64. 
#DB6989A<9 CDBJ98GDO BJ9A<64A<S D9;G?PF4FB6 B5GK9A<S 8BCGE>49FES E <ECB?P;B64A<9@ 8<EF4AJ<BAAOI 
B5D4;B64F9?PAOI F9IAB?B7<=.  
"59EC9K<649FES 8BEFGC > <AHBD@4J<BAAO@ < 5<5?<B7D4H<K9E><@ D9EGDE4@ 6 E9F< �AF9DA9F 8?S >4:8B7B 
B5GK4RM97BES 6 HBD@4I, 484CF<DB64AAOI > B7D4A<K9A<S@ <I ;8BDB6PS < 6BECD<SF<S <AHBD@4J<<: 

 8?S E?9COI < E?45B6<8SM<I: 
- 6 C9K4FAB= HBD@9 G69?<K9AAO@ LD<HFB@; 
- 6 HBD@9 Q?9>FDBAAB7B 8B>G@9AF4; 



- 6 HBD@9 4G8<BH4=?4. 
 8?S  7?GI<I < E?45BE?OL4M<I: 

- 6 C9K4FAB= HBD@9; 
- 6 HBD@9 Q?9>FDBAAB7B 8B>G@9AF4. 

 8?S B5GK4RM<IES E A4DGL9A<S@< BCBDAB-86<74F9?PAB7B 4CC4D4F4: 
- 6 C9K4FAB= HBD@9; 
- 6 HBD@9 Q?9>FDBAAB7B 8B>G@9AF4; 
- 6 HBD@9 4G8<BH4=?4. 
'K95AO9 4G8<FBD<< 8?S 6E9I 6<8B6 >BAF4>FAB= < E4@BEFBSF9?PAB= D45BFO, A4GKA4S 5<5?<BF9>4 < <AO9 CB@9M9A<S 8?S 
B5GK9A<S BEA4M9AO EC9J<4?PAO@ B5BDG8B64A<9@ < GK95AO@< @9EF4@< E F9IA<K9E><@< ED98EF64@< B5GK9A<S:  

 8?S E?9COI < E?45B6<8SM<I: 
- Q?9>FDBAAB-BCF<K9E>B9 GEFDB=EF6B 8BEFGC4 > <AHBD@4J<< 8?S ?<J E "�� CD98A4;A4K9AB 8?S KF9A<S < CDBE@BFD4 
<;B5D4:9A<= ?R8P@< E BE?45?9AAO@ ;D9A<9@. 
- EC9J<4?<;<DB64AAO= CDB7D4@@AB-F9IA<K9E><= >B@C?9>E 8?S  E?45B6<8SM<I. (4G8<FBD<S 1-203) 

 8?S  7?GI<I < E?45BE?OL4M<I: 
 - 46FB@4F<;<DB64AAO@ D45BK<@ @9EFB@ 8?S ?R89= E A4DGL9A<9@ E?GI4 < E?45BE?OL4M<I;  
 - 4>GEF<K9E><= GE<?<F9?P < >B?BA><; 
- <A8<6<8G4?PAO9 E<EF9@O GE<?9A<S ;6G>4 

«ELEGANT-R» CD<9@A<> 1-EFBDBAA9= E6S;< 6 8<4C4;BA9 863-865  �J 
«ELEGANT-T» C9D984FK<>  
«Easy speak» - <A8G>J<BAA4S C9F?S 6 C?4EF<>B6B= BC?9F>9 8?S 59ECDB6B8AB7B CB8>?RK9A<S GEFDB=EF64 > 
E?GIB6B@G 4CC4D4FG E?45BE?OL4M97B 
 <>DBHBA C9F?<KAO= (863-865  �J), Hengda 
 <>DBHBA E B7B?B6P9@ (863-865  �J) 

- 7DGCCB6O9 E<EF9@O GE<?9A<S ;6G>4 
-#BDF4F<6A4S GEF4AB6>4 59ECDB6B8AB= C9D984K< <AHBD@4J<< . 

 8?S B5GK4RM<IES E A4DGL9A<S@< BCBDAB-86<74F9?PAB7B 4CC4D4F4: 
 - C9D986<:AO@<, D97G?<DG9@O@< QD7BAB@<K9E><@< C4DF4@< %�-1; 

 - >B@CPRF9DAB= F9IA<>B= EB EC9J<4?PAO@ CDB7D4@@AO@ B59EC9K9A<9@.   
 



#D<?B:9A<9 1 
("!� "*�!"+!/) %$��%&� 

CB 8<EJ<C?<A9 
 

 4L<AO < B5BDG8B64A<9 6 :<6BFAB6B8EF69 
 

%B89D:4A<9 
 

#4ECBDF HBA84 BJ9ABKAOI ED98EF6 
#9D9K9AP HBD@<DG9@OI >B@C9F9AJ<= < QF4CO <I HBD@<DB64A<S 
�B@C9F9AJ<<, ;4>D9C?ёAAO9 ;4 8<EJ<C?<AB= "#"# �" 

#DBJ9EE HBD@<DB64A<S >B@C9F9AJ<< 6 8<EJ<C?<A9 «&9IAB?B7<K9E><9 CDBJ9EEO :<6BFAB6B8EF64 < 
C9D9D454FO64RM<I CDB<;6B8EF6» 

%FDG>FGD4 >B@C9F9AJ<= CB 8<EJ<C?<A9 «&9IAB?B7<K9E><9 CDBJ9EEO :<6BFAB6B8EF64 < C9D9D454FO64RM<I 
CDB<;6B8EF6» 

#B>4;4F9?<, >D<F9D<< BJ9A>< >B@C9F9AJ<= < F<CB6O9 >BAFDB?PAO9 ;484A<S 
"J9ABKAO9 ED98EF64 8?S CDB6989A<S CDB@9:GFBKAB= 4FF9EF4J<< 8<EJ<C?<AO 

"J9ABKAO9 ED98EF64 8?S CDB6989A<S F9>GM97B >BAFDB?S ;A4A<= CB 8<EJ<C?<A9 
 



5. ("!� "*�!"+!/) %$��%&� 

 
1 #�%#"$& ("!�� "*�!"+!/) %$��%&� 

 

!4CD46?9A<9 20.03.01 &9IABEH9DA4S 59;BC4EABEFP 
#DBH<?P �9;BC4EABEFP F9IAB?B7<K9E><I CDBJ9EEB6 < CDB<;6B8EF6 
�<EJ<C?<A4: &9IAB?B7<K9E><9 CDBJ9EEO :<6BFAB6B8EF64 < C9D9D454FO64RM<I CDB<;6B8EF6 
(BD@4 CDB@9:GFBKAB= 4FF9EF4J<<: ;4K9F, ;4K9F E BJ9A>B= 

 

2. #�$�+�!0 ("$ �$'� /) �" #�&�!*�� �  
1&�#/ �) ("$ �$"��!�3 

 

2.1. �B@C9F9AJ<<, ;4>D9C?ёAAO9 ;4 8<EJ<C?<AB= "#"# �". 
�;GK9A<9 8<EJ<C?<AO «&9IAB?B7<K9E><9 CDBJ9EEO :<6BFAB6B8EF64 < C9D9D454FO64RM<I CDB<;6B8EF6» 

A4CD46?9AB A4 HBD@<DB64A<< E?98GRM<I >B@C9F9AJ<=: 
 

�B@C9F9AJ<S 
(>B8 < A4<@9AB64A<9) 

�A8<>4FBDO 8BEF<:9A<S 
>B@C9F9AJ<= 

(>B8 < A4<@9AB64A<9) 

$9;G?PF4FO B5GK9A<S 

"#�-1. %CBEB59A GK<FO64FP 
EB6D9@9AAO9 F9A89AJ<< 
D4;6<F<S F9IA<>< < 
F9IAB?B7<= 6 B5?4EF< 
F9IABEH9DAB= 59;BC4EABEF<, 
<;@9D<F9?PAB= < 
6OK<E?<F9?PAB= F9IA<><, 
<AHBD@4J<BAAOI F9IAB?B7<= 
CD< D9L9A<< F<CB6OI ;484K 6 
B5?4EF< CDBH9EE<BA4?PAB= 
89SF9?PABEF<, E6S;4AAB= E 
;4M<FB= B>DG:4RM9= ED98O < 
B59EC9K9A<9@ 59;BC4EABEF< 
K9?B69>4; 

"#�-1.3. �A49F BEAB6AO9 
F9IAB?B7<K9E><9 CDBJ9EEO < 
D9:<@O CDB<;6B8EF64, 
B5BDG8B64A<9, CD<@9AS9@B9 6 
BD74A<;4J<<, CD<AJ<CO 97B 
D45BFO < CD46<?4 Q>EC?G4F4J<< 

�A4FP: BEAB6AB9 CD46<?B Q>EC?G4F4J<< @4L<A 
< F9IAB?B7<K9E>B7B B5BDG8B64A<S 8?S 
CDB<;6B8EF64, < C9D6<KAB= C9D9D45BF>< 
CDB8G>J<< :<6BFAB6B8EF64; >BAEFDG>J<< 
EB6D9@9AAB= :<6BFAB6B8K9E>B= F9IA<>< 8?S 
4A4?<;4 F9IAB?B7<K9E><I CDBJ9EEB6 6 
:<6BFAB6B8EF69. 
'@9FP: CB?P;B64FPES EB6D9@9AAO@< 
F9IA<K9E><@< ED98EF64@< 8?S BCD989?9A<S 
C4D4@9FDB6 F9IAB?B7<K9E><I CDBJ9EEB6 < 
>4K9EF64 CDB8G>J<< :<6BFAB6B8EF64; 
4A4?<;<DB64FP F9IAB?B7<K9E><9 CDBJ9EEO 6 
:<6BFAB6B8EF69. 
�?489FP: ECBEB54@< CB?P;B64A<S F9IA<K9E><@< 
ED98EF64@< 8?S BCD989?9A<S C4D4@9FDB6 
F9IAB?B7<K9E><I CDBJ9EEB6 :<6BFAB6B8EF64; 
ECBEB5ABEFPR 4A4?<;<DB64FP F9IAB?B7<K9E><9 
CDBJ9EEO 6 :<6BFAB6B8EF69. 

 

 
2.2. #DBJ9EE HBD@<DB64A<O >B@C9F9AJ<= CB 8<EJ<C?<A9  

«&9IAB?B7<K9E><9 CDBJ9EEO :<6BFAB6B8EF64 < C9D9D454FO64NM<I CDB<;6B8EF6» 
 

№ 

F9@O 
!4<@9AB64A<9 D4;89?4 �.1 '.1 !.1 

1 "5M4O I4D4>F9D<EF<>4 :<6BFAB6B8K9E><I B5N9>FB6 + + + 

2  9I4A<;4J<O EB;84A<O @<>DB>?<@4F4 6 :<6BFAB6B8K9E>B@ CB@9M9A<< + + + 

3  9I4A<;<DB64AAB9 6B8BEA45:9A<9 H9D@ + + + 

4  9I4A<;4J<O CD<7BFB6?9A<O >BD@B6 + + + 

5  9I4A<;4J<O D4;84K< >BD@B6 + + + 

6  9I4A<;4J<O G5BD><, G84?9A<O A46B;4 < C9D9D45BF>< A46B;4 + + + 

7  9I4A<;4J<O 8B9A<O >BDB6 < C9D6<KAB= B5D45BF>< @B?B>4 + + + 

8  9I4A<;4J<O EFD<:>< < >GC4A<O B69J + + + 

9 1>EC?G4F4J<O < F9IA<K9E>B9 B5E?G:<64A<9 B5BDG8B64A<O :<6BFAB6B8EF64 + + + 

10 &9IAB?B7<K9E><9 BEAB6O CDB<;6B8EF64 CDB8G>J<< :<6BFAB6B8EF64 + + + 

11  9I4A<;4J<O F9IAB?B7<K9E><I CDBJ9EEB6 + + + 

'E?B6AO9 EB>D4M9A<S: 
3. - ;A4A<9; '. - G@9A<9; !. - A46O><. 

 

 

 

 

 

 



2.3. %FDG>FGD4 >B@C9F9AJ<= CB 8<EJ<C?<A9 «&9IAB?B7<K9E><9 CDBJ9EEO :<6BFAB6B8EF64 < 
C9D9D454FO64NM<I CDB<;6B8EF6» 

 

"#�-4. %CBEB59A D94?<;B6O64FP EB6D9@9AAO9 F9IAB?B7<< < B5BEAB6O64FP <I CD<@9A9A<9 6 CDBH9EE<BA4?PAB= 
89OF9?PABEF<; 

"#�-1. %CBEB59A GK<FO64FP EB6D9@9AAO9 F9A89AJ<< D4;6<F<S F9IA<>< < F9IAB?B7<= 6 B5?4EF< F9IABEH9DAB= 
59;BC4EABEF<, <;@9D<F9?PAB= < 6OK<E?<F9?PAB= F9IA<><, <AHBD@4J<BAAOI F9IAB?B7<= CD< D9L9A<< F<CB6OI ;484K 6 
B5?4EF< CDBH9EE<BA4?PAB= 89SF9?PABEF<, E6S;4AAB= E ;4M<FB= B>DG:4RM9= ED98O < B59EC9K9A<9@ 59;BC4EABEF< 

K9?B69>4; 
�A4FP (3.1) '@9FP (' .1) �?489FP (!.1) 

BEAB6AB9 CD46<?B 
Q>EC?G4F4J<< @4L<A 
< F9IAB?B7<K9E>B7B 
B5BDG8B64A<S 8?S 
CDB<;6B8EF64, < 
C9D9D45BF>< 
CDB8G>J<< 

:<6BFAB6B8EF64;  

�9>J<< 
D4;89?B6 1-11 

 

�45BD4FBDAO9 
;4ASF<S 

D4;89?B6 3-4, 

7-10 

CB?P;B64FPES 
EB6D9@9AAO@< 
F9IA<K9E><@< 
ED98EF64@< 8?S 
BCD989?9A<S 
C4D4@9FDB6 

F9IAB?B7<K9E><I 
CDBJ9EEB6 < 

>4K9EF64 CDB8G>J<< 
:<6BFAB6B8EF64;  

�9>J<< 
D4;89?B6 1-11 

 

�45BD4FBDAO9 
;4ASF<S 

D4;89?B6 3-4, 

7-10 

ECBEB54@< 
CB?P;B64A<S 
F9IA<K9E><@< 
ED98EF64@< 8?S 
BCD989?9A<S 
C4D4@9FDB6 

F9IAB?B7<K9E><I 
CDBJ9EEB6 

:<6BFAB6B8EF64;  

�9>J<< 
D4;89?B6 1-11 

 

�45BD4FBDAO9 
;4ASF<S 

D4;89?B6 3-4, 

7-10 

 

 

3 #"����&���, �$�&�$�� "*�!�� �" #�&�!*�� � &�#"�/� �"!&$"�0!/� 
����!�3 

3.1 "J9ABKAO9 ED98EF64 8?O CDB6989A<O CDB@9:GFBKAB= 4FF9EF4J<< 8<EJ<C?<AO 
 

�4DF4 BJ9ABKAOI ED98EF6 CDB@9:GFBKAB= 4FF9EF4J<< 8<EJ<C?<AO,  
CDB6B8<@B= 6 HBD@9 ;4K9F4 E BJ9A>B= 

 

№ 
C/C $4;89?O 8<EJ<C?<AO 

�BAFDB?<DG9@O9 8<84>F<K9E><9 98<A<JO 
(F9@O, 6BCDBEO) 

�BAFDB?<DG9@O9 
>B@C9F9AJ<< 

"J9ABKAB9 
ED98EF6B (№ 
6BCDBE4) 

1 
"5M4S I4D4>F9D<EF<>4 
:<6BFAB6B8K9E><I B5N9>FB6 

#BASF<9 B CDB<;6B8EF69AAOI < F9IAB?B7<K9E><I 
CDBJ9EE4I 6 :<6BFAB6B8EF69 
&9IAB?B7<K9E><9 CDBJ9EEO, CB8?9:4M<9 
@9I4A<;4J<< 6 :<6BFAB6B8EF69.  
&9A89AJ<< 6 @9I4A<;4J<< :<6BFAB6B8EF64. 
#DB<;6B8EF69AAO9 < F9IAB?B7<K9E><9 CDBJ9EEO 6 
:<6BFAB6B8EF69. 

"#�-1 
�BCDBEO A4 
;4K9F9 1-8 

2 

 9I4A<;4J<S EB;84A<S 
@<>DB>?<@4F4 6 
:<6BFAB6B8K9E>B@ 
CB@9M9A<< 

 9I4A<;4J<S EB;84A<S @<>DB>?<@4F4 6 
:<6BFAB6B8K9E>B@ CB@9M9A<< 

#BASF<9 B @<>DB>?<@4F9 
#4D4@9FDO @<>DB>?<@4F4 
"EB59AABEF< D97G?<DB64A<S @<>DB>?<@4F4 
 9FB8<>4 F9IAB?B7<K9E>B7B CDB9>F<DB64A<S 
E<EF9@O @<>DB>?<@4F4. 

"#�-1 
�BCDBEO A4 
;4K9F9 32-34 

3 
 9I4A<;<DB64AAB9 
6B8BEA45:9A<9 H9D@ 

 9I4A<;<DB64AAB9 6B8BEA45:9A<9 H9D@ 

%I9@O @9I4A<;<DB64AAB7B 6B8BEA45:9A<S 
�?4EE<H<>4J<S 6B8BCB8N9@AB7B B5BDG8B64A<S 
"5BDG8B64A<9 8?S CB9A<S :<6BFAOI 
�;GK9A<9 GEFDB=EF6B, F9IAB?B7<K9E><= CDBJ9EE, 
BEAB6AO9 D97G?<DB6>< 6B8B6B89@AOI @4L<A < 
B5BDG8B64A<9  

"#�-1 
�BCDBEO A4 
;4K9F9 44-50 

4 
 9I4A<;4J<S CD<7BFB6?9A<S 
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%@9E<F9?< >BD@B6, <I >?4EE<H<>4J<S < BEAB6O 
D4EK9F4 
$4EK9F < CDB9>F<DB64A<9 #&� CD<7BFB6?9A<S 
>BD@B6OI E@9E9= 
�BBF9IA<K9E><9 FD95B64A<S > F9IAB?B7<< 
CD<7BFB6?9A<S >BD@B6OI E@9E9= 

'C?BFA9A<9 >BD@B6. "5M<9 E6989A<S B 
7D4AG?<DB64A<< >BD@B6 
%CBEB5O 7D4AG?<DB64A<S 
�?4EE<H<>4J<S CD9EE-7D4AG?SFBDB6 
"5BDG8B64A<9 8?S 7D4AG?<DB64A<S >BD@B6 
"CD989?9A<9 >BQHH<J<9AFB6 FD9A<S @4F9D<4?B6 < 
D4EK9F ECGE>AOI ?BF>B6. 
�D4HB4A4?<F<K9E><= @9FB8 >BDD9>F<DB6>< ?9;6<S 
AB:4.  

5  9I4A<;4J<S D4;84K< >BD@B6 

&9IAB?B7<S < F9IA<K9E><9 ED98EF64 
@9I4A<;<DB64AAB= D4;84K< >BD@B6 
&D95B64A<S > >BD@BD4;84RM<@ GEFDB=EF64@, <I 
>?4EE<H<>4J<S 
&9IAB?B7<K9E>B9 B5BDG8B64A<9 8?S D4;84K< 
>BD@B6 
'EF4AB6>< 8?S FD4AECBDF<DB6>< < D4;84K< >BD@B6 
CB FDG54@ 

�;GK9A<9 @B5<?PAOI >BD@BD4;84FK<>B6 8?S 
D4;84K< EF959?PK4FOI >BD@B6 >FG-104 
 9FB8<>4 D4EK9F4 CBFBKAB-F9IAB?B7<K9E><I ?<A<= 
8BEF46>< < D4;84K< >BD@B6 :<6BFAO@ 

"#�-1 
�BCDBEO A4 
;4K9F9 24-25 

6 
 9I4A<;4J<S G5BD><, 
G84?9A<S A46B;4 < 
C9D9D45BF>< A46B;4 

 9I4A<;4J<S G84?9A<S, FD4AECBDF<DB6>< < 
C9D9D45BF>< A46B;4 
�?4EE<H<>4J<S ECBEB5B6 < ED98EF6 @9I4A<;4J<< 
G5BD>< A46B;4 
'EFDB=EF6B < CD<AJ<C 89=EF6<S < D97G?<DB6>< 
GEF4AB6>< 8?S G5BD>< < G84?9A<S A46B;4 &%!-160, 

'%-15, &%-1.  
�6FB@4F<;4J<S A46B;BG5BDBKAOI ED98EF6 
%CBEB5O B5D45BF>< < GF<?<;4J<< A46B;4 

"#�-1 
�BCDBE A4 
;4K9F9 26-31 
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 9I4A<;4J<S 8B9A<S >BDB6 < 
C9D6<KAB= B5D45BF>< @B?B>4 

 9I4A<;4J<S 8B9A<S %/) :<6BFAOI 
�B<?PAO9 4CC4D4FO, <I >?4EE<H<>4J<S  

�B<?PAO9 GEF4AB6><, <I >?4EE<H<>4J<S4 
�4>GG@AO9 E<EF9@O 8B<?PAOI GEF4AB6B> 
�?4EE<H<>4J<S < I4D4>F9D<EF<>< 64>GG@AOI 
A4EBEB6  
"EAB6O H<;<B?B7<< < F9IAB?B7<< @4L<AAB7B 
8B9A<S (A4 %#) 
'IB8 ;4 8B<?PAO@ B5BDG8B64A<9@ (A4 %#) 
'EFDB=EF6B < CD<AJ<C 89=EF6<S < D97G?<DB6>< 
64>GG@AB= GEF4AB6>< '�'-60 (6B8B>B?PJ96B= 
64>GG@AB= GEF4AB6>< ��!) 
'EFDB=EF6B < CD<AJ<C 89=EF6<S < D97G?<DB6>< 
8B<?PAOI 4CC4D4FB6 «�B?74», ��'-1, ��!-1. 

'EFDB=EF6B < CD<AJ<C 89=EF6<S < D97G?<DB6>< 
8B<?PAOI GEF4AB6B> F<C4 �� -8�. 
'EFDB=EF6B < CD<AJ<C 89=EF6<S < D97G?<DB6>< 
8B<?PAOI GEF4AB6B> F<C4 '��-8.  

 9I4A<;4J<S C9D6<KAB= B5D45BF>< < C9D9D45BF>< 
@B?B>4 
"K<EF>4 < BI?4:89A<9 @B?B>4 
#4EF9D<;4J<S @B?B>4 
�?4EE<H<>4J<S, BEB59AABEF< Q?9>FDBCD<6B84 
@B?BKAOI E9C4D4FBDB6 
&9IAB?B7<K9E><9 EI9@O C9D6<KAB= B5D45BF>< 
@B?B>4 (A4 %#) 
!B6O9 @9FB8O B5D45BF>< @B?B>4 (A4 %#) 
'EFDB=EF6B < CD<AJ<C 89=EF6<S < D97G?<DB6>< 
BI?48<F9?S-BK<EF<F9?S @B?B>4 " -1; 

'EFDB=EF6B < CD<AJ<C 89=EF6<S < D97G?<DB6>< 
E9C4D4FBD4-@B?B>BF89?<F9?S "%�-1000; 
'EFDB=EF6B < CD<AJ<C 89=EF6<S < D97G?<DB6>< 
IB?B8<?PAB= GEF4AB6><  )'-8%  
$4EK9F < CDB9>F<DB64A<9 @B?BKAOI CBFBKAOI 
F9IAB?B7<K9E><I ?<A<= 

"#�-1 
�BCDBEO A4 
;4K9F9 35-43 
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 9I4A<;4J<S EFD<:>< < 
>GC4A<S B69J 

 9I4A<;4J<S EFD<:>< < >GC4A<S B69J 

"5BDG8B64A<9 @9I4A<;<DB64AAOI EFD<74?PAOI "#�-1 
�BCDBE A4 
;4K9F9 51-53 



CGA>FB6 
"EAB6O F9BD<< < D4EK9F4 EFD<74?PAB= @4L<A>< 

"5BDG8B64A<9 8?S @9I4A<;4J<< >GC4A<S B69J 
�EE?98B64A<9 D45BK97B CDBJ9EE4 EFD<74?PAB= 
@4L<A><  %'-200. 
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1>EC?G4F4J<S < F9IA<K9E>B9 
B5E?G:<64A<9 B5BDG8B64A<S 
:<6BFAB6B8EF64 

1>EC?G4F4J<S < F9IA<K9E>B9 B5E?G:<64A<9 
B5BDG8B64A<S :<6BFAB6B8EF64 
%<EF9@4 < 6<8O F9IB5E?G:<64A<S 
"EAB6AO9 ED98EF64 < HBD@O BD74A<;4J<< 
F9IB5E?G:<64A<S 
#?4A<DB64A<9 &" 

"EB59AABEF< D45BFO F9IA<>< 6 :<6BFAB6B8EF69 

"#�-1 
�BCDBE A4 
;4K9F9 54-55 
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&9IAB?B7<K9E><9 BEAB6O 
CDB<;6B8EF64 CDB8G>J<< 
:<6BFAB6B8EF64 

�9F9D<A4DAB-E4A<F4DAO9 D45BFO  "#�-1 
�BCDBEO A4 
;4K9F9 64-66 
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 9I4A<;4J<S 
F9IAB?B7<K9E><I CDBJ9EEB6 

"EB59AABEF< @9I4A<;4J<< @4?OI H9D@  
 9I4A<;4J<S CF<J96B8EF64. 
 9I4A<;4J<S E6<AB6B8EF64.  

"#�-1 
�BCDBEO A4 
;4K9F9 8 

 
 

&9EFB6O9 ;484A<O 8?O CDB@9:GFBKAB= 4FF9EF4J<< < F9>GM97B >BAFDB?O ;A4A<= EFG89AFB6 
1. %�"�0�" &�)!"�"��+�%��) #$"*�%%"� #"�����&  �)�!���*�� � 

���"&!"�"�%&��? 
1. 5                                                     3. 12 

2. 10                                                   4. 15 

2.  %�"�0�" %'-�%&�'�& %#"%"�"� �� ��0+�!�3 �"$ "�? 
1. 4                                                     3. 8 

2. 6                                                     4. 10 

3. '$��!�!��, "#�%/��2-�� $��"+�� #$"*�%%  "�"&�"�"� �$"�����, � ��& ���:  
($ 3 %��� '��$�, V  3 "�$'�!�3 %�"$"%&0  "�"&�"�, M 3  �%%� +�%&�*/, &T 3 �$� 3 

'��$�) 
1. $ m = V@ &t                                   3. $ &t = m V@ 

2. $ V@ = m &t 

4.  �$� 3 "& !�+��� �/#"�!�!�3 #"��"&"��&��0!/) "#�$�*��  �,�!!"�" �"�!�3 
�" #$�#'%��  "�"�� %"%&���3�& "�"�", %: 

1. 25                                                       3. 45 

2. 35                                                       4. 55 

5.  %&�#�!0 �� ��0+�!�3 "#$����3�&%3 #" ("$ '��: 
(L 3 ���!� �" �� ��0+�!�3, L 3 ���!� #"%�� �� ��0+�!�3, D 3 ��� �&$ �" 

�� ��0+�!�3, D 3 ��� �&$ #"%�� �� ��0+�!�3, S! 3 '���0!�3 #"��$)!"%&0 �" �� ��0+�!�3, 
S� 3 '���0!�3 #"��$)!"%&0 #"%�� �� ��0+�!�3) 

1.                                                  3.  

2.                                                  4.  

6.  %�"�0�" %'-�%&�'�& %#"%"�"� &�#�"�"� "�$��"&�� �"$ "�? 
1. 1                                                        4. 4 

2. 2                                                        5. 5 

3. 3 

7.  ��&��!"� %��&�� ��0��"� ���&%3,  �!: 
1. 3-4                                                     3. 5-6 

2. 4-5                                                     4. 6-8 

8.   "�'�0 #" "�� � ��& $�� �$!"%&0: 
1. @@                                                     3. @ 

2. E@                                                      4. 59;D4;@9DA4S 69?<K<A4 
9.  $��"+�� #$"*�%% �  "�"&�"�"� �$"����� #$"�%)"��&:  
1. 6 B8AG H4;G                                      3. FD< H4;O 

2. 869 H4;O                                           4. K9FOD9 H4;O 

10. $��"+�3 ("$ '�� #$"(.  ��0!��"�� %.�. � ��& ���: 
( - %&�#�!0 �� ��0+�!�3, %1 � %2 3 �"1((�*��!&/) 
1. �<;@ = %1lg3 + C2 ( - 1)                  3. �<;@ = %1lg ( - 1) + C23 

2. �<;@ = %1lg + C2 ( - 1)3                  4. �<;@ = %1lg ( - 1)3 + C23 
11. %��"%'� �3  �%%� '�$/���&%3 � %���'2-�  #"$3���: 
1. EB?B@B=, C?9A>B=, ;9@?9=                     3. EB?B@B=, ;9@?9=, C?9A>B= 
2. C?9A>B=, ;9@?9=, EB?B@B=                   4. C?9A>B=, EB?B@B=, ;9@?9= 
12. ��3 �"�!�3 !�#"�"�$�!!/) #" #$"�'�&��!"%&� � %&�#�!� &'�"�"��"%&� �"$"� 

�%#"�0�'2& �"��0!/� '%&�!"��� &�#�: 
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:

=

S

S




1. «&4A89@»                                         3. «Ё?BK>4» 
2. «�4DGE9?P»                                       4. «#B?<7BA» 
13. #$"*�%% �� ��0+�!�3 �"$!�#�"�"� "#�%/���&%3: 
1. B5N9@AB= F9BD<9=                           3. CB69DIABEFAB= F9BD<9= 
2. F9BD<9= >?<A4                                4. ;4>BAB@ EBID4A9A<S <@CG?PE4 
14. $�%%&"3!�� "& ��$)!��" '$"�!3 �$'!&"�/) �"� �" �!� !��"�")$�!���-� 

�"��!" �/&0 !�  �!��,  : 
1. 0,5                                                     3. 1,5 

2. 1                                                        4. 2 

15. �"$3+��! �.#. '%&�!"���, +&" $�,�2-�� �!�+�!�� #$� $���!�� ������  � ��&:  
1. E>B?P;OM99 86<:9A<9 AB:4          3. A9DB6ABEF< ?9;6<S 
2. G7B? ;4FBK>< ?9;6<S                       4. @4F9D<4? ?9;6<S 
16. #$"���"��&��0!"%&0 ���'' !"�" !�%"%� Q �"��!� �/&0 $��!"� (V- +�%"�"� 

$�%)"� �"��')� �" #���&"  ��): 
1. Q = 0,5V                                            3. Q = 2V 

2. Q = V                                                 4. Q = 3V 

17. � ����"%��"%'2-� %3 �'�0&'$�  "&!"%3&%3 $�%&�!�3 �"��&/�: 
1. >?9FK4F>B=                                       3. >D4I@4?B@ 

2. CDBF9<AB@                                       4. E4I4DB@ 

18. ��3 �"�!�3 � �"��0!/� ���$� �%#"�0�'2& �"��0!/� '%&�!"���: 
1. �� -8�, ��%-2�, ��-100�            3. �� -8�, ��-100� 

2. �� -8�, ��%-2�                              4. ��%-2�, ��-100� 
19. '$"��!0  �)�!���*�� $��"& 1&" �/$���!!"� � % "&!",�!�� �"��+�%&��:  
1. @9I4A<;<DB64AAOI BC9D4J<= > <I B5M9@G K<E?G 
2. B5E?G:<649@OI @4L<A4@< :<6BFAOI > <I B5M9@G CB7B?B6PN 
3. <@9RM<IES @4L<A < @9I4A<;@B6 > <I CBFD95AB@G >B?<K9EF6G 8?S B59EC9K9A<S >B@C?9>EAB= @9I4A<;4J<< 

20. #$� )$�!�!�� ��&� �!!"-&$��3!"�  '�� �%���%&��� �"%&'#� ��%�"$"�� 
$��$',��&%3: 

1. CDBF9<A                                            3. 6<F4@<AO 

2. >4DBF<A                                            4. 4@<AB><E?BFO 

21. ��3 ��$!"�/)  ��0!�* �"��!" �/#"�!3&0%3 '%�"��� 

( - '�"� ��-� ��!�3, Φ 3 '�"� &$�!�3): 
1.  < 2φ                                                3.  > 2φ 

2.  = 2φ                                                4.  < φ 
22. ��3 �"�!�3 �  "�"�"#$"�"� �%#"�0�'2& �"��0!/� '%&�!"��� 

1. «&4A89@»                                          3. «�4DGE9?P» 
2. «Ё?BK>4»                                          4. 6E9 C9D9K<E?9AAO9 
23. #$� )$�!�!�� ��&� �!!"-&$��3!"�  '�� � ��$ �&�+!/) )$�!���-�) �"��') �� !�) 

�/&�%!3�&%3 ���" : 
1. %"2                                                    3. N!3 

2. %!4                                                    4. !2S 

24. #!�� �&�+�%��� �"$ "#$"�"�/ �%#"�0�'2&%3 ��3 $����+�:  
1. >BDA9C?B8B6                                                      4. E<?BE4 
2. A9<;@9?PK9AAOI 7DG5OI >BD@B6                     5. 6E9I C9D9K<E?9AAOI 
3. E9A4:4 
25. ��3 �"�!�3 �"$"� !� #�%&��-�) �%#"�0�'2& �"��0!'2 '%&�!"��': 
1. ���-1                                              3. '�%-3� 

2. �� -8�-2                                       4. �'"-24 

26. #�$��+!�3 "�$��"&��  "�"�� ���2+��& %���'2-�� "#�$�*��:  
1. GK9F, BK<EF>4, BI?4:89A<9 
2. BK<EF>4, BI?4:89A<9 
3. BK<EF>4, BI?4:89A<9, ID4A9A<9 
4. BK<EF>4, C4EF9D<;4J<S, BI?4:89A<9, ID4A9A<9 
5. GK9F, BK<EF>4, BI?4:89A<9, ID4A9A<9 
27. � $��'�0&�&� #�%&�$���*��  "�"�� #$"�%)"��&:  
1. 97B BK<EF>4 
2. BF89?9A<9 E?<6B> 
3. GA<KFB:9A<9 @<>DBBD74A<;@B6 
4. 8DB5?9A<9 :<DB6OI L4D<>B6 
5. 8B6989A<9 8B ;484AAB7B % :<DABEF< 

28. � �& "%(�$� #" �-�!�3 !"$ �$'�&%3 %"��$��!�� %���'2-�) ���"�: 
1. CO2, NH3, H2S, CH4                          3. CO2, NH4, H2S, CH3 

2. CO, NH3, H2S, CH4                           4. CO, NH4, H2S, CH3 

29. ���&�$�*��!�3 (��� %�����/�"�!!"�"  "�"�� %"%&���3�&, +: 
1. 0,5&1                                                3. 1,5&2 
2. 1&1,5                                                4. 2&3 
30. $���   �!"��!!"� #�%&�$���*�� )�$��&�$��'�&%3 #�$� �&$� �:  
1. t = 63&650%, & = 20&30E                3. t = 72&760%, & = 1&2E 



2. t = 83&950%, & = 1&2E                    4. t = 93&950%, & = 10&20E 
31. +�%&"&� #�$� �!!"�" &"�� ��3 #$��"�� %&$����0!"�  �,�!��  %'-200�, �*: 
1. 50                                                        4. 200 

2. 100                                                      5. 250 

3. 150 
32. $���  �$�&�"�$� �!!"� #�%&�$���*�� )�$��&�$��'�&%3 #�$� �&$� �:  
1. t = 63&650%, & = 20&30E               3. t = 72&760%, & = 10&20E 
2. t = 72&760%, & = 20&30E               4. t = 83&950%, & = 1&2E 
33. $���  ���&��0!"� #�%&�$���*�� )�$��&�$��'�&%3 #�$� �&$� �: 
1. t = 63&650%, & = 20&30@<A           3. t = 63&650%, & = 10&20@<A 
2. t = 72&760%, & = 20&30@<A           4. t = 72&760%, & = 10&20@<A 
34. "��! $�� � �"� %&$��'& "��*: 
1. FBA>BDGAAOI                                     3. DB@4AB6E><I 
2. 7DG5BL9DEFAOI 
35. �"!��*�"!�$"��!�� �"��')� ���2+��& ��": 
1. CB8B7D96 < BI?4:89A<9                  3. CB8B7D96 < G6?4:A9A<9 
2. BI?4:89A<9 < G6?4:A9A<9             4. BI?4:89A<9 < 89;B84D<DB64A<9 
36. �  �$�� �"�"!�#"$!"� ��,!� �$-15 *�($/ '���/��2& !�: 
1. EB;84649@O= A4CBD 6 E<EF9@9 
2. B5N9@ 6B8BA4CBDAB7B 54>4 
3. 6OEBFG 54LA< 

4. 8<4@9FD @47<EFD4?PAB= 6B8BCDB6B8AB= FDG5O 
37. !���"��� $�%#$"%&$�!�!!/� $���  #�%&�$���*��  "�"+!/) #$"�'�&"�: 
1. 8?<F9?PAO=                                      3. @7AB69AAO= 
2. >D4F>B6D9@9AAO= 
 

38. #$� ���"$�+���!�� !� �/)"�� %���"� $��'��$"�"+!"�" ��!&�  "�"+!"�" 
%�#�$�&"$�: 

1. :<DABEFP E?<6B> < <I 6OIB8 G69?<K<649FES 
2. :<DABEFP E?<6B> < <I 6OIB8 G@9APL49FES 
3. :<DABEFP E?<6B> G69?<K<649FEO, 4 6OIB8 G@9APL49FEO 
4. :<DABEFP E?<6B> G@9APL49FES, 4 6OIB8 G69?<K<649FES 
39. ��� $��� � �"� %&$��'& "��*: 
1. FBA>BDGAAOI                                      3. DB@4AB6E><I 
2. 7DG5BL9DEFAOI 
40. ��!&��3*�3 % #"�"�$��"  !�"�)"�� � #$� �$�&!"%&� �"��')""� �!�:  
1. �<3                                                     3. �>5 
2. 3<�<5 
41. �$�&!"%&0 $�%)"�� �"�/ � ")����&��3)  "�"�� � %$��!�  $��!�: 
1. 2                                                       3. 4 

2. 3                                                       4. 5 

42. &$� $��� � �"� %&$��'& "��*: 
1. FBA>BDGAAOI                                  3. DB@4AB6E><I 
2. 7DG5BL9DEFAOI 
43. �$�&!"%&0 �"��')""� �!� "#$����3�&%3 #" ("$ '�� 

(L�� 3 $�%+�&!/� �"��')""� �!, V 3 "�.�  #" �-�!�3): 

1.                                              3. � = L6>·V 

2.  

44. "�.�  ���� �"�"!�#"$!"� ��,!� �"���! %"%&���3&0 "&  ��%� ��0!"�" 
%'&"+!"�" $�%)"�� �"�/ !� (�$ � � %: 

1. 5&10                                               4. 20&25 
2. 10&15                                             5. 25&30 
3. 15&20 
45. $���!�$�&"$ %�'��& ��3 1�"!" ��: 
1. F9C?4                                              3. F9C?4 < IB?B84 
2. IB?B84 
46. �$�&!"%&0 �"��')""� �!� � ��& $�� �$!"%&0: 
1. K                                                    3. 59;D4;@9DA4S 69?<K<A4 
2. K-1  

47. � ���"�/) )"�"���0!/) '%&�!"���) )������!&"  3��3�&%3: 
1. 6B;8GI                                           3. HD9BA 
2. 4@@<4>                                          4. G7?9><E?BF4 
48. ' %&$����0!/)  �,�!"� %""&!",�!�� )"�� !"�� S, ,��� !"�� T, � ,��� �$���!�� 

V

L� 6>

6>L

V� 



T0: 

1. 3S = t = t0                                        3. S = 3t = t0 

2. S = t = 3t0 
49. ����+�!� #$"&��"#"��$!"�" ��#�%� �"�/ �"��!� "��%#�+���&0 !�#$�$/�!'2 

$��"&' %$��%&� #"��$"&',�!�3 � &�+�!��, +: 
1. 1                                                      4. 2 

2. 3                                                      5. 4 

3. 5 

50. $��"+�3 #"��$)!"%&0 #��%&�!+�&"�" ")����&��3 "#$����3�&%3 #" ("$ '��: 
(  3 #$"���"��&��0!"%&0 ")����&��3, % 3 '���0!�3 &�#�"� �"%&0  "�"��, ΔT 3 

$��!�*� &� #�$�&'$  "�"�� !� �)"�� � �/)"�� ")����&��3, K 3 �"1((�*��!& 
&�#�"#�$���+�, ΔT%$ 3 %$��!� �"��$�( �+�%��3 $��!�*� &� #�$�&'$) 

1.                                       3.  

2.                                    4.  
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